We predict nanoscale local-field patterns in self-interacting 1D and 2D lattices of two-level atoms. They result in giant size-related resonances, low-intensity optical bistability, and self-induced cancellation of resonant local-field suppression. c 2008 Optical Society of America OCIS codes: (310.6628) Nanostructures; (190.1450) Bistability A fundamental fact of the electrodynamics of continuous media is that the local microscopic field acting upon atoms or molecules is generally different from both the applied and average macroscopic fields because of inter-particle interactions. Its best known manifestations are the famous Clausius-Mossotti and Lorentz-Lorenz relations between the macroscopic susceptibility of a dielectric and microscopic polarizabilities of the constituent atoms. A common (and often implicit) assumption in local-field theories is that the local field is uniform at distances much shorter than the wavelength of light, λ. Recent advances in nanotechnology allow fabrication of nanoscale structures where the assumption will no longer be valid for sufficiently strong inter-particle interaction.
